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DETAILED ACTION 
Response to Arguments 

1. Applicant's arguments with respect to claim 1-88, 106-109, 142-147, and 172-175 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 72-74, 76, 80-88, 106, and 107 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gitlin et al. (previously cited in Office Action 7/13/2006) in view of Thomas 
(U.S. Patent No. 3, 534 5 273). 

Regarding claim 72, Gitlin et al. discloses a method of operating a detector/non-linear 
canceller within an integrated circuit device (see Fig. 5,column 11, lines 48-50), the method 
comprising: 

generating first and second decision (sample) values (Aj and Bj) using comparators (Fig. 

4. blocks 431 and 432) of an input data signal (see column 6, line 64-column 7, line 5), each 
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value having either a first state (0) or a second state (1) according to whether the input data 
signal exceeds a respective one of first (VI) and second threshold levels (V2); and 

generating a first received data value (current bit value) based on the first and second data 
(decision) values (see column 7, lines 8-16). 

Gitlin does not disclose generating a second received data value (current bit) based on the 
first and second decision values if a mode select signal is in a certain state, wherein the second 
received data value includes more constituent bits than the first received data value. 

However, Gitlin does disclose multi-level signaling could be applied to the above 
disclosed invention (see column 11, lines 14-22), wherein multi-level signaling would produce 
decision values with more constituent bits than binary signaling. Thomas further discloses two 
modes (binary and multi-level), wherein in a binary mode a single eye is used to determine the 
decision threshold levels and in a multi-level mode, multiple eyes are used to determine the 
decision threshold levels (see column 2, lines 60-71). Thomas further discloses three decision 
threshold are needed to detect a quaternary signal (see column 2, lines 28-35) of multiple 
constituent bits. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made that since Gitlin discloses using multi-level signaling to modify the device 
of Gitlin to obtain decision thresholds for both a binary mode and multi-level mode as disclosed 
by Thomas in order to be able to implement both the binary and multi-level signaling and since 
Thomas states examining the eye allows optimum decision thresholds (see column 2, lines 60- 
71). 
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Regarding claim 73, Gitlin et al. further discloses operating the receiver using multi-level 
signaling (column 11, lines 14-21), wherein multi-level signaling includes signals with at least 
two bits. 

Regarding claim 74, Gitlin et al. discloses creating a first received decision (data) value 
comprising one bit (see column 7, lines 8-16). 

Regarding claim 76, Gitlin et al. further discloses generating a third data value (Fig. 5, 
Cj) having either the first state or the second state (0 or 1) according to whether the input data 
signal exceeds a third threshold level (V3). 

Regarding claims 80 and 81, Giltin discloses generating the first and second samples by 
comparison comprises comparing the input signal in response to a first clock phase (transition), 
(see column 6, line 64-column 7, line 5 and column 12, lines 22-25). 

Regarding claim 82, Gitlin et al. discloses generating the first received (bit) data value 
comprises selecting either the first data (decision) value or the second data value to be the 
received bit decision value (column 7, lines 8-16). 

Regarding claim 83, Gitlin et al. discloses selecting either the first (decision) data value 
or the second data value to be the received (bit) data value (column 7, lines 8-16) comprises 
selecting either the first value or the second value according to whether a third sample (aj-1) is in 
the first state (0) or the second state (1). 

Regarding claim 84, Gitlin et al. discloses the third data value (aj-1) is generated 
immediately prior to the first and second values (column 7, lines 8-16). 

Regarding claim 85, Gitlin et al. discloses generating first and second thresholds (VI and 
V2) using a reference signal generator (Fig. 4, block 438, column 6, lines 57-64). 
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Regarding claim 86, Thomas discloses two modes (binary and multi-level), wherein in a 
binary mode a single eye is used to determine the decision threshold levels and in a multi-level 
mode, multiple eyes are used to determine the decision threshold levels (see column 2, lines 60- 
71). Thomas further discloses three decision threshold are needed to detect a quaternary signal 
(see column 2, lines 28-35) of multiple constituent bits. Therefore, it would have been obvious 
to one skilled in the art at the time the invention was made that since Gitlin discloses using multi- 
level signaling to modify the device of Gitlin to obtain decision thresholds for both a binary 
mode and multi-level mode as disclosed by Thomas in order to be able to implement both the 
binary and multi-level signaling and since Thomas states examining the eye allows optimum 
decision thresholds (see column 2, lines 60-71). 

Regarding claim 87, Gitlin et al. further discloses the threshold levels are generated based 
upon the difference generated at subtracter 436 of Fig. 4 between signal levels (swings) of the 
input signals and the reference voltage levels (VI and V2), see also column 5, lines 23-35). 

Regarding claim 88, Gitlin et al. discloses generating threshold levels based on a rate of 
change of distortion (wherein intersymbol interference is distortion) in a channel (see column 5, 
lines 23-35). 

Regarding claim 106, Gitlin et al. discloses detector/non-linear canceller which can be 
implemented as an integrated circuit device (Figs. 4 and 5, column 11, lines 48-50) comprising: 

a first comparator (sampling) circuit (Fig. 4, block 41 1, column 6, line 64-column 7, line 
10) to compare an input data signal with a threshold, the first comparator circuit being 
configured to generate a decision (sample) value having either a first state or a second state (0 or 
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1) according to whether the input data signal, when compared, is above or below a selected 
threshold level (VI); and 

a reference signal generator (Fig. 4, block 438) representing a threshold generating circuit 
to establish the selected threshold level (column 6, lines 57-64) within the first comparator 
circuit, the threshold generating circuit establishing the selected threshold level at a first 
threshold level using a first operation mode involving a rate of change of distortion (column 5, 
lines 25-35) and establishing the selected threshold using a second mode of operation involving 
the use of an analog error signal (see column 11, lines 22-27). 

Giltin does not disclose s threshold generating circuit to establish the selected threshold 
level within the first sampling circuit, the threshold generating circuit establishing the selected 
threshold level at a first threshold level if a mode select signal is in a first state, and establishing 
the selected threshold at a second threshold level if the mode select signal is in a second state. 

However, Gitlin does disclose multi-level signaling could be applied to the above 
disclosed invention (see column 11, lines 14-22), wherein multi-level signaling would produce 
decision values with more constituent bits than binary signaling. Thomas further discloses two 
modes (binary and multi-level), wherein in a binary mode a single eye is used to determine the 
decision threshold levels and in a multi-level mode, multiple eyes are used to determine the 
decision threshold levels (see column 2, lines 60-71). Thomas further discloses three decision 
threshold are needed to detect a quaternary signal (see column 2, lines 28-35) of multiple 
constituent bits. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made that since Gitlin discloses using multi-level signaling to modify the device 
of Gitlin to obtain decision thresholds for both a binary mode and multi-level mode as disclosed 
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by Thomas in order to be able to implement both the binary and multi-level signaling and since 
Thomas states examining the eye allows optimum decision thresholds (see column 2, lines 60- 
71). 

Regarding claim 107, Thomas discloses two modes (binary and multi-level), wherein in a 
binary mode a single eye is used to determine the decision threshold levels and in a multi-level 
mode, multiple eyes are used to determine the decision threshold levels (see column 2, lines 60- 
71). It would have been obvious to include this feature in order to be able to implement both the 
binary and multi-level signaling and since Thomas states examining the eye allows optimum 
decision thresholds (see column 2, lines 60-71). 

4. Claims 108 and 109 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gitlin et al. (previously cited in Office Action 7/13/2006) in view of Thomas (U. S. Patent No. 3, 
534, 273) as applied claim 106, and in further view of Popplewell et ah (previously cited in 
Office Action 7/13/2006). 

Regarding claims 108 and 109, Gitlin and Thomas do not disclose a clock recovery 
circuit to generate a first clock signal that transitions at the time that corresponds to the transition 
interval within the input data signal, wherein the clock recovery circuit is coupled to receive the 
sample value generated by the first sampling circuit and is configured to advance or retard the 
phase of the first clock signal based, at least in part, on the state of the sample value. 

However, Popplewell et al. discloses sampling an input signal at regular intervals and a 
threshold slicer which selects an ideal sample by comparing sampled values with received 
thresholds (see Abstract). Popplewell et al. further discloses further discloses a phase locked 
loop (Fig. 1) representing a clock recovery circuit to generate a first clock (oscillator) signal that 
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transitions (samples) on the frequency of interest of the input data signal (column 1, lines 28-36). 
Popplewell et al. also discloses a phase detector (Fig. 1, block 5) to receive a sample (column 3, 
lines 27-35) represented by a digital value and configured to align (advance or retard) the phase 
of the clock signal (Fig. 1, element 15, see column 1, lines 33-38) based on the phase error 
associated with the sample value which is used to phase align the clock signal using the oscillator 
(VFO) (see column 3, lines 31-43). Therefore, it would have been obvious to include modify the 
device of Gitlin and Thomas with this feature disclosed by Popplewell et al. since Popplewell et 
al. states correct alignment of the clock (oscillator) signal is critical in performing correct data 
recovery. 



Allowable Subject Matter 



5. Claims 1-40, 142-147, and 172-175 are allowable over prior art references because 
related reference do not disclose sampling data a third time to generate error samples. Claims 41 
is allowable over prior art references because related reference do not disclose generating first 
and second voltage levels for sampling by subtracting a value representative of the first voltage 
level by a value representative of the second voltage level. Claims 42-52 are allowable over 
prior art references because related reference do not disclose controlling the samplers and storage 
circuits for the samplers using different clock signals. Claims 53-71 are allowable over prior art 
references because related references do not disclose comparing first and second samples to first 
and second thresholds, wherein in a first mode based on the comparison, outputting a most 
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significant bit and a least significant bit, and in a second mode of operation, based on the 
comparison, outputting the first sample or the second sample. 

6. Claims 75 and 77-79 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Conclusion 



7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Wang et al. (U. S. Patent No. 5, 459, 762) discloses generating multiple sampling 
thresholds depending on the state of previous samples. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Curtis Odom 
January 5, 2007 



